conversion of a thienyllithium into the corresponding boronic acid followed by reaction with H 2 O 2 .
2,3 The 4,5-dihydrooxazole or 2-oxazoline is arguably the most important heterocyclic ortho-directing group, 4 and particularly the readily available 4,4-dimethyl-2-oxazolin-2-yl group been used to direct ortho-lithiation and subsequent functionalization in a wide range of aromatic and heteroaromatic systems. 5 Although the 2-thienyloxazoline 1 is well known [6] [7] [8] [9] and its lithiation and reaction with a range of electrophiles at positions 3 or 5 has been reported, these do not include reactions resulting in ring hydroxylation. The isomeric 3-thienyloxazoline 2 has only been mentioned in three papers, [10] [11] [12] and its chemistry is limited to lithiation and reaction with three aromatic aldehydes. In this paper we describe the lithiation and ring hydroxylation of both 1 and 2 to give, in each case, a stable crystalline product which exists exclusively in a single oxazolidinylidenethiophenone tautomeric form as shown by NMR and X-ray diffraction. The latter product shows versatile chemical behavior resulting from the transposition of functional groups present, with appropriate reagents allowing reaction to be observed at any of the four thiophene carbon atoms.
Based on literature precedent, lithiation of 2-thienyloxazoline 1 could result in functionalization either at position 3 or 5, and furthermore the chosen hydroxylating agent bis(trimethylsilyl) peroxide, which adds the readily hydrolyzed OTMS group to most aryllithium systems, instead results in exclusive addition of just TMS to 2-thienyllithium. 13 In agreement with this pattern, treatment of 1 with butyllithium in THF followed by the peroxide gave mainly the 5-trimethylsilyl compound 3 but this was accompanied by a second minor product, separable by chromatography, which proved to be the thiophenone tautomeric form 4 corresponding to the 5-hydroxy-2-thienyloxazoline (Scheme 1).
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When the 3-thienyloxazoline 2 was subjected to the same reaction, the corresponding 2-functionalized products 5 and 6 were formed but the ratio was now reversed with the more interesting thiophenone 6 isolated in moderate yield on a preparative scale. The existence of compounds 4 and 6 in solution as the thiophenone forms shown was clear from the 13 C NMR data including signals for a ketone C=O (δ 196.0 for 4, 192.4 for 6) and highly polarized "pushpull" thiophenone to oxazolidine C=C double bond (δ 161.6, 91.2 for 4, 164.1, 93.9 for 6). In addition, while compound 6 was well behaved in CDCl 3 , the isomer 4 was only soluble in CD 3 OD or CD 3 SOCD 3 and gave very broad signals for the thiophenone part of the molecule in both 1 H and 13 C spectra. This indicated a dynamic process at work, perhaps related to hydrogen bonding, and since both compounds were crystalline, this was further probed by single crystal Xray diffraction (see Supporting Information). This confirmed that, in the solid state also, 4 and 6
have the molecular structures shown in Scheme 1, and also gave clear evidence for hydrogen bonding as shown in Scheme 2, with 4 forming intermolecular NH to CO hydrogen bonded chains while 6 exists as pairs of molecules with both inter and intramolecular NH to CO 
The Journal of Organic Chemistry   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 interactions. There are only very few previous X-ray structures of alkylidenethiophenones 14 and, in the 3-alkylidenethiophen-2-one series of 6 for example, none of the three previous structures [15] [16] [17] are of the aminoalkylidene type that would allow hydrogen bonding. SCHEME 2: Hydrogen bonding patterns in the crystal structures of 4 and 6
Such hydrogen bonding interactions have been detected before by NMR methods in various 3-aminoalkylidenethiophen-2-one systems, [18] [19] [20] and theoretical studies to evaluate the relative energies of the various tautomeric forms have also been reported. [21] [22] [23] Although there are various general routes to 3-alkylidenethiophen-2-ones, 24 their chemistry has not been thoroughly investigated. This is surprising given that they are heterocyclic analogs of the o-quinone methides which have recently emerged as highly versatile and useful synthetic intermediates. [25] [26] [27] [28] [29] [30] The presence of an enamine function as in 6 raises the additional complication of different possible tautomeric forms and we were interested to examine whether, although 6 exists overwhelmingly as such both in solution and the solid state, it might react to give products formally derived from one or more of the alternative forms 6A, 6B and 6C (Scheme 3). found to add readily to 6 with subsequent loss of SO 2 to afford the tetrachlorobenzothiophenone 11 in good yield (Scheme 4).
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The structure of this very high-melting solid was confirmed by X-ray diffraction (see Supporting Information), which also revealed a pattern of paired molecules with both inter-and intramolecular NH to CO hydrogen bonding, much as was observed with 6.
Yet another mode of reactivity was found with dimethyl acetylenedicarboxylate (DMAD) which reacted with 6 in methanol to afford the adduct 12 in moderate yield (Scheme 5). This apparently arises from attack of 6 as a vinylogous enamine to give the intermediate shown followed by proton transfer, and overall results in 5-functionalization corresponding to form 6B.
A similar mode of reactivity resulting in Michael addition via C-5 was proposed to account for the unexpected dimerization of 3-aminoalkylidenethiophen-2-ones. 32 SCHEME 5
Finally, compound 6 was found to react readily with N-phenyltriazolinedione 13 to give a colorless solid, shown by HRMS to have a formula corresponding to (2 × 6 + 2 × 13 -2H) which was also supported by NMR. The structure and stereochemistry of 14 was only revealed by Xray diffraction of a crystal obtained by recrystallization from acetonitrile (see Supporting Information). In this case the crystal structure features chains of bifunctional molecules linked by the same type of strong inter-and intramolecular hydrogen bonding already seen for 6 and 11.
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calculations show that the observed isomer is predicted to be by far the most thermodynamically stable. Further studies on the reactivity of this remarkable compound are now in progress.
SCHEME 6
Experimental Section General Experimental Details: 1 H and 13 C NMR spectra were recorded in CDCl 3 unless otherwise stated with internal TMS as reference. IR spectra were recorded using the ATR were prepared by literature methods. This was followed by a second fraction which was recrystallized (PhMe) to give the title product 
Reaction of 6 with MeI
Methyl iodide (70 µL, 0.160 g, 1.12 mmol) was added to a stirred mixture of thiophenone 6 (0.197 g, 1.0mmol) and cesium carbonate (0.98 g, 3.01 mmol) in DMF (10 mL). The reaction mixture was stirred at rt for 18 h before being poured into water (100 mL) and extracted with 
Reaction of 6 with Me 2 SO 4
Dimethyl sulfate (0.10 cm 3 , 0.133 g, 1.06 mmol) was added to a stirred mixture of thiophenone 6
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